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TABLE 7. Lifetime risk analysis: Elective repair versus observation
Age
UDH: Elective
repair mortality
(%)
Life
expectancy (y)
Rate of development
of ODH/GDH (%/y)
Lifetime risk
ODH/GDH
development (%)
Adjusted mortality
rate for ODH admission
over life span (%)
Lifetime mortality
risk from observation (%)
50 y 0.39 30.7 0.69 19.15 2.22 0.43
1.16 30.11 2.22 0.70
1.93 45.02 2.22 1.00
3.86 70.14 2.22 1.56
60 y 0.27 22.4 0.69 14.37 2.53 0.36
1.16 23.00 2.53 0.57
1.93 35.37 2.53 0.89
3.86 58.60 2.53 1.48
70 y 1.16 14.9 0.69 9.80 5.40 0.53
1.16 15.96 5.40 0.86
1.93 25.20 5.40 1.36
3.86 44.37 5.40 2.40
80 y 3.9 8.7 0.69 5.85 9.70 0.57
1.16 9.65 9.70 0.94
1.93 15.60 9.70 1.51
3.86 29.00 9.70 2.81
UDH, Uncomplicated diaphragmatic hernia; ODH, obstructed diaphragmatic hernia; GDH, gangrenous diaphragmatic hernia.
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HCUP does externally validate the NIS data with other da-
tabases and hence the probability of this is negligible. It is
also doubtful that small hernias would cause obstructive
or gangrenous symptoms. Also as noted, the exact rate of
conversion to an ODH or GDH state is not known. We pro-
vide only estimates based on the literature. Determining this
rate is an elusive goal inasmuch as most national databases
do not record patient identifiers for benign conditions, un-
like databases for malignant disease, and hence patients
cannot be followed up longitudinally. Last, our risk–benefit
analysis only accounts for age and not the presence of se-
vere comorbidities. Actuarial analysis is limited to the life
expectancy for the population and not those with severe co-
morbidities limiting life span. The presence of severe pa-
tient comorbidities along with advanced age clearly play
into any discussion of elective hernia repair.
In conclusion, our analysis of the NIS demonstrates elec-
tive DH repair to be associated with better outcomes than
admissions for ODH or GDH with a favorable risk–benefit
profile than observation if the operative mortality is low.
Additional studies are needed to confirm these findings.
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Dr Michael A. Maddaus (Minneapolis, Minn). I have no dis-
closures. I appreciate your sending these slides and manuscript
to me in advance. This is an interesting paper that uses a good
source for the data acquisition, and although intuitive, I foundery c October 2011
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Sthe data on admissions to be very telling about how patients fare
with elective repairs versus emergency repairs. However, I am con-
cerned that the study is not designed to demonstrate causality be-
cause I do not believe you can conclude, based on the delivered
data, that elective repair prevents future complications. The reason
is that the analysis about the risk of complications developing over
time is problematic. Although through no fault of your own, the
original data about progression to a complication are flawed and
of poor quality. Why is that? Well, the best way to determine
what is best for patients with a UDH would be a randomized sur-
gical trial versus waiting, and this does not exist and will likely
never exist. Otherwise, matched cohorts would be the second
best way, but that does not exist either. Hence, the analysis of
risk for development of a complication is faulty inasmuch as it
has never been determined based on comparable patient popula-
tions. It is very simple. Most patients with a large hiatal hernia un-
dergo surgery, so a few patients are left without a repair. There are
no comparable populations anywhere to be found. With that in
mind, I believe that your statistical analysis of lifetime risk assess-
ment is definitely suggestive, at best, but far from conclusive. At
this time it does not warrant a specific practice change, as you
stated in your last sentences of the manuscript: ‘‘In conclusion,
our analysis of the NIS demonstrates elective DH repair to be as-
sociated with better outcomes than admissions for ODH or GDH
with a favorable risk–benefit profile than observation if the opera-
tive mortality is low. Additional studies are needed to confirm
these findings.’’ Do you have any comments on my observations
and this perspective at this point? I strongly commend you for
your effort to try to provide an answer for this perplexing situation
that we often see in practice.
Dr Paul. Thank you for your comments, Dr Maddaus. I agree
with many of the points that you brought up. There will never be
a randomized trial to assess observation versus elective repair of
these hernias, and most of the studies, including our analysis, are
limited by the fact that we do not know what the rate of conversion
to symptoms is. Our model makes many assumptions. One is that
once the hernia has been repaired, it does not recur. It also makes
the assumption that the rate of occurrence is constant, and that may
not be the case. It may be that if the patient is young, the rate of
occurrence of symptoms to a conversion to a gangrenous state is
1% per year, but if the patient is 70 it may be 2%, 4%, or 5%. There
may be age-related degeneration of the hiatal tissue. These are
things that we cannot account for because we just do not know
the data. I would agreewith you also that our analysis suggests a fa-
vorable risk–benefit profile to elective repair. The data are sugges-
tive but maybe not a practice pattern changer. However, I do notThe Journal of Thoracic and Casee how we are going to get any more additional information be-
cause a randomized trial will not be done. You could do a meta-
analysis of the literature, but that is also flawed because it is going
to be done over decades of time. I agree with you that the data are
suggestive, but it is what we have for now.
Dr Antoon E. M. R. Lerut (Leuven, Belgium). Thank you for
this presentation. These are indeed interesting data. However, it is
always tricky to propose a major operation to a patient who is com-
pletely asymptomatic, certainly if the benefit is really very, very
small. Indeed, the surgery in itself will create quite a bit of morbid-
ity from which the patient may die after the intervention or be
handicapped for the rest of his or her life. I do not know whether
you have looked into that.
Dr Paul. I appreciate your comments, Dr Lerut. The NIS has
only short-term data of in-hospital mortality. Long-term follow-
up is lacking, so we really do not know how these patients do.
The database offers no information, for example, on the 50-year-
old whose DH is fixed but who cannot eat because he has dyspha-
gia. We can only comment on the mortality based on this database.
Dr Shaf Keshavjee (Toronto, Ontario, Canada). Along those
lines, the NIS database is an administrative database, and I think
the next presentation is also going to highlight some of those lim-
itations of using administrative data. Do you think something like
the Society of Thoracic Surgeons database might help us to answer
questions like this?
Dr Paul. Well, the Society of Thoracic Surgeons database has
more granularity than the NIS in terms of data; however, it is
also limited by the fact that it has only short-term outcomes. It tells
you about immediate postoperative complications and mortality,
but it does not give you long-term follow-up on the patients. I
know that the Society of Thoracic Surgeons is working on incor-
porating long-term data into the database in the future.
Dr Keshavjee. It will also provide the index set of patients so
that someone who is interested in looking at the question at least
can identify the patients and pull groups together to specifically
ask the question in terms of the follow-up.
Dr Varun Puri (St Louis, Mo). I greatly enjoyed your presenta-
tion. I have one very simple question for you. What exactly is the
definition of a DH in the NIS?
Dr Paul. The NIS codes hiatal hernia types I, II, III, and IV as
DHs. We tried to exclude all the patients who had primarily reflux
and a small hiatal hernia. We excluded patients in whom the pri-
mary or principal diagnosis was reflux. We excluded patients in
whom the primary repair diagnosis or principal procedure diagno-
sis was not DH. I am sure there is going to be some washout of the
data, but the impact is likely small.rdiovascular Surgery c Volume 142, Number 4 753
